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Effectiveness of spinal manipulation and myofascial release
compared with spinal manipulation alone on health-related
outcomes in individuals with non-specific low back pain:
randomized controlled trial
Taise Angeli Boffa,b, Fernanda Pasinatob,c, Ângela Jornada Bend,
Judith E. Bosmansd, Maurits van Tulderd,e, Rodrigo Luiz Carregaroa,b,c,∗
a Master in Rehabilitation Sciences, Universidade de Brasília (UnB), Campus UnB Ceilândia, Brasília, Brazil
b Núcleo de Evidências e Tecnologias em Saúde (NETecS), Universidade de Brasília (UnB), Campus UnB Ceilândia, Brasília,
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c School of Physical Therapy, Universidade de Brasília (UnB), Campus UnB Ceilândia, Brasília, Brazil
d Department of Health Sciences, Faculty of Science, Vrije Universiteit Amsterdam, Amsterdam Public Health Research Institute,
The Netherlands
e Department Physiotherapy & Occupational Therapy, Aarhus University Hospital, Aarhus, Denmark
bstract
bjective  To investigate the effectiveness of spinal manipulation combined with myofascial release compared with spinal manipulation
lone, in individuals with chronic non-specific low back pain (CNLBP).
esign  Randomized controlled trial with three months follow-up.
etting  Rehabilitation clinic.
articipants  Seventy-two individuals (between 18 and 50 years of age; CNLBP ≥12 consecutive weeks) were enrolled and randomly
llocated to one of two groups: (1) Spinal manipulation and myofascial release – SMMRG; n  = 36) or (2) Spinal manipulation alone (SMG;
 = 36).
nterventions  Combined spinal manipulation (characterized by high velocity/low amplitude thrusts) of the sacroiliac and lumbar spine and
yofascial release of lumbar and sacroiliac muscles vs manipulation of the sacroiliac and lumbar spine alone, twice a week, for three weeks.
ain  outcome  measures  Assessments were performed at baseline, three weeks post intervention and three months follow-up. Primary
utcomes were pain intensity and disability. Secondary outcomes were quality of life, pressure pain-threshold and dynamic balance.
esults  No significant differences were found between SMMRG vs SMG in pain intensity and disability post intervention and at follow-up.
e found an overall significant difference between-groups for CNLBP disability (SMG-SMMRG: mean difference of 5.0; 95% confidence
nterval of difference 9.9; −0.1), though this effect was not clinically important and was not sustained at follow-up.
onclusions  We demonstrated that spinal manipulation combined with myofascial release was not more effective compared to spinal
anipulation alone for patients with CNLBP.linical  trial  registration  number  NCT03113292.
 2019 Chartered Society of Physiotherapy. Published by Elsevier Ltd. A
eywords: Manual therapy; Treatment outcome; Low back pain; Disability; Qualit
∗ Corresponding author at: Universidade de Brasília (UnB), Campus UnB Ceilâ
razil.
E-mail address: rodrigocarregaro@unb.br (R.L. Carregaro).
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031-9406/© 2019 Chartered Society of Physiotherapy. Published by Elsevier Ltd.ll rights reserved.
y of life; Postural balance
ndia, Centro Metropolitano, Ceilândia Sul, Brasília/DF, CEP: 72220-275,
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ntroduction
Chronic non-specific low back pain (CNLBP) is a condi-
ion characterized by pain, stiffness, and/or muscular tension
etween the lower rib margins and gluteal folds [1], and con-
idered the main cause of years lived with disability [2]. In
NLBP, pain processing and modulation by the central ner-
ous system may be altered [3]. Furthermore, the altered
ressure pain-thresholds, balance and strength deficits can
ffect motor control [4,5], and might contribute to relapses
5,6].
Several conservative interventions are used for treat-
ng CNLBP, such as motor control exercises and manual
herapy (e.g. spinal manipulation, which is characterized
y high velocity/low amplitude thrusts, and myofascial
elease) [2,4,7–12]. Studies have suggested that decreases
n intensity of pain after spinal manipulation are associ-
ted with changes in the central nervous system [4,13].
dditionally, stand-alone spinal manipulation was effec-
ive in decreasing pain and disability in the short-term
2–12 sessions) when compared to other interventions (e.g.
ham manual therapy) or when combined with other ther-
pies [14–16]. Findings from a systematic review and
eta-analysis suggests that these studies presented moderate-
uality evidence supporting the effectiveness of spinal
anipulation in reducing pain and disability in individuals
ith CNLBP compared with active-controls (e.g. exercise,
ham) [17].
Previous studies recommended the adoption of interven-
ions focused on the soft-tissues, such as myofascial release
18,19], for the management of CNLBP. Although myofas-
ial release alone reduced pain and disability compared
o sham interventions [19], its effectiveness in individuals
ith CNLBP is controversial [18] and there is a paucity
f high quality randomized controlled trials. Nevertheless,
hen myofascial release is combined with other treatments,
t seems to be effective in reducing pain [18]. Most of
he studies have investigated the isolated effects of spinal
anipulation and myofascial release, though in clinical
ettings these modalities are commonly combined to opti-
ize the interventions’ effects [17,20]. Notwithstanding, the
ffectiveness of multimodal treatments (e.g. spinal manipu-
ation plus myofascial release) as compared to stand-alone
nterventions is still unclear [18]. Furthermore, evidence
n the impact of these treatments on quality of life of
ndividuals with CNLBP is scarce [17]. This is a rele-
ant topic considering that CNLBP can cause acute and/or
ersistent psychological distress affecting quality of life
21].
Therefore, the aim was to investigate the effectiveness
f spinal manipulation plus myofascial release compared to
pinal manipulation alone, on pain intensity and disability of
ndividuals with CNLBP. It is hypothesized that the combi-
ation of spinal manipulation and myofascial release will be
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ethod
tudy  design
A Randomized Controlled Trial was performed in which
pinal manipulation plus myofascial release was compared to
pinal manipulation alone in individuals with CNLBP. The
nterventions lasted three weeks (twice a week) with a follow-
p of three months. The study was reported according to the
ONSORT guidelines.
The trial was registered (Clinicaltrials.gov;
CT03113292) and approved by the Institutional Ethics
ommittee (FCE/UnB; protocol 2.399.669).
articipants
The participants were recruited at one public physiother-
py and occupational rehabilitation clinic located in the city
f Brasilia. Participants who were willing to participate and
ad signed informed consent were assessed for eligibility.
The inclusion criteria were: (1) age between 18 and 60
ears; (2) presence of CNLBP ≥12 consecutive weeks; (3)
ocal pain; (4) radiating pain to one or both lower limbs but
ithout neurological deficits.
Participants were excluded if they presented (1) radiating
ain with neurological deficits; (2) infections/inflammations
n the spine and upper and lower limbs in the last three
onths; (3) chest and abdominal surgeries in the last six
onths; (4) rheumatic and myopathic diseases; (5) spondy-
olysis; (6) history of fracture and/or trauma and lumbar spine
urgery; (7) renal, digestive, and neurological diseases; (8)
regnancy; (9) use of anti-inflammatory drugs and analgesics
n the two weeks prior to the intervention; and (10) manual
herapy and exercise interventions in the three months prior
o the study.
Participants who met the inclusion criteria were randomly
llocated to one of two groups: (1) Spinal manipulation and
yofascial release (SMMRG), or (2) Spinal manipulation
lone (SMG).
Randomization was conducted using a random numbers
able (Random Allocation Software version 2.0®). Random-
zation was stratified by gender (ratio of 4 men: 1 woman).
reatment allocation was concealed by using opaque and
ealed envelopes, containing cards with the names of the
nterventions. The randomization procedure was performed
y a researcher who was not aware of the objectives of the
tudy. Due to the nature of the interventions, it was not
ossible to blind the therapist and participants. However,
he therapist was blinded concerning the results of outcome
easurements. Pain, disability and quality of life were self-
eported. Assessment of pressure pain and dynamic balance
ere performed by two trained researchers, blinded for group
llocation. The statistician was also blinded, having received
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escription  of  the  interventions
Interventions were planned by two Physiotherapists and
ne Chiropractor. The protocol was standardized regarding
he definition and execution of the techniques (spinal manip-
lation and myofascial release), aiming at homogenizing
ossible professional variations. The interventions were per-
ormed by the chiropractor, who was an experienced clinical
ractitioner. Both groups were offered six treatment sessions.
reatment-related adverse events were monitored at the end
f each session.
pinal manipulation  group  (SMG)
Spinal Manipulation was performed on the sacroiliac and
umbar spine. The therapist selected the segment to be manip-
lated based on the presence of hypomobility, confirmed by
tatic and dynamic palpation, and pain complaint in stress
ests (compression test, Gaenslen’s test, Gillet test, and stand-
ng flexion test). According to Laslett [22], pain-provoking
ests for the sacroiliac joint are reliable and clinically valid.
anipulation of the sacroiliac region was done with the par-
icipant lying on their side with the most affected side up
nd positioned to reach the restrictive joint barrier. Concomi-
antly, the therapist applied thrust manipulation at high speed
nd low amplitude.
In the lumbar spine, the vertebrae to be manipulated were
etected and the participant was placed in side-lying position
ith the side of rotation of the spinous process in contact with
he massage table. The therapist stood in front of the partic-
pant and positioned himself to apply the manipulation. A
etailed description is presented in supplementary Appendix
 (online resource).
pinal manipulation  and  myofascial  release  group
SMMRG)
The procedures started with myofascial release on the
umbar and sacroiliac muscles. The spinal erector, lumbar,
luteal, and piriformis muscles were palpated in order to iden-
ify trigger points. Myofascial release of the lumbar region
as performed by means of deactivation of trigger points,
ig. 1 characterized by constant pressure with the thumb for
0 seconds and repeated three times at each point. The pres-
ure intensity was controlled by the participant’s tolerance
23]. Then, the fascia was released by continuous sustained
ressure in the restrictive tissue barrier for 90 seconds, which
as repeated three times in the right and left paravertebral
uscles [24]. Myofascial release of the sacroiliac region was
erformed by active release technique (thumb pressure at the
ain site), while the participant performed abduction, external
otation, and anterior tilt of the pelvis [25]. Each movement
as repeated three times for 20 seconds. At the end of the
yofascial release, spinal manipulation was performed on
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utcomes
Participants were evaluated at different time-points: (1)
aseline; (2) Post intervention (one week after completion of
ntervention) and (3) Three months post intervention (follow-
p). The following variables were collected at baseline: age
nd gender; body mass, height, and Body Mass Index; and
rognosis of chronic and debilitating LBP using the STart-
ack Screening Tool (classified as low – good prognosis;
edium – less-favorable prognosis; high risk – unfavorable
rognosis) [26,27]. We used a validated and cross-culturally
dapted version of the STartBack Screening Tool (SBST-
razil) [28].
rimary  outcomes
Disability was measured using the Quebec Back Pain
uestionnaire [29], which contains 20 items that assesses the
ifficulty in performing routine activities (e.g., walking, sit-
ing, turning in bed). Each question has six answers, ranging
rom zero (no difficulty) to five (unable to perform). The final
core ranges from zero (no disability) to 100 (maximum dis-
bility). The reliability of this questionnaire was considered
trong (intraobserver and interobserver intraclass correlation
oefficients, respectively, of 0.93 and 0.96; and Cronbach-
f 0.97) [29].
Pain intensity was evaluated using the visual analogue
cale, presented as a 10-cm line raging from ‘0’ (absence
f pain) and ‘10’ (worst pain). Participants were instructed to
lace a mark on the line (measured in centimeters), regarding
ain on the previous week.
econdary  outcomes
Quality of life was measured using the EQ-5D-3L ques-
ionnaire, validated for the Brazilian population [30]. This
nstrument has five dimensions: mobility, self-care, usual
ctivities, pain/discomfort, and anxiety/depression. Each
imension has three possible answers (no problems/some
roblems/extreme problems), allowing to describe 243 health
tates. The health states were converted into utility values
sing a Brazilian tariff [30]. The utility represents a mea-
ure of quality of life ranging from ‘0’ (death) to ‘1’ (perfect
ealth) [31].
Pain pressure-threshold was measured with a digital
lgometer [32] on the spinous processes of L4, L5, and
1 and paravertebral muscles (L4/L5, right/left). Initially, a
amiliarization was performed on the anterior muscles of the
orearm. The algometer was positioned perpendicular to the
kin and, subsequently, pressure was applied. The partici-
ant was instructed to verbalize when the pressure became
ainful. For the assessment, participants were positioned in
rone on a massage table. All points assessed were marked
ith a pen and three measurements were taken at each site,
ith a 30-seconds interval between them [32]. The mean of
he three measurements was used for analysis.
Dynamic balance was assessed using the Y-Balance Test
YBT) [33], which measures the displacement of the lower
74 T.A. Boff et al. / Physiotherapy 107 (2020) 71–80

























ig. 2. Illustration of the Y-Balance Test, postero-medial direction.imbs in the anterior, posterolateral, and posteromedial direc-
ions (Fig. 2). The YBT is a valid measure of dynamic balance




r points; (B) active release technique.
BP [33]. The test device is a Y-shaped board with a central
xed platform and three poles with distance marking in cen-
imeters. On each pole there is a movable box. Participants
ere instructed to stand on their dominant leg on the fixed
latform, with bare feet and slide the movable box as far as
ossible, in each direction, with the non-dominant foot. Dur-
ng sliding, participants placed their hands on their waist and
ere instructed to return to the starting position immediately
fter the maximum reach. Three successful attempts were col-
ected for each direction, with a 30-second interval between
hem [33]. Measurements were normalized by the length of
he dominant limb ([distance reached/limb length] ×  100).
or the analysis, the mean of the three distances was used
data presented as percentages).
Due to logistic problems, pain pressure-threshold and
alance were assessed only at baseline and post interven-
ion.
ample  size
Sample size calculation was performed using GPower
ersion 3.1.9.2, and based on a repeated-measures ANOVA
odel, power of 80%, and alpha of 5% to find a difference
etween groups of effect size = 0.3 for pain intensity. The cal-
ulation indicated a sample size of 62 participants (n = 31 per
roup). Considering a dropout of 15%, a sample size of 70
articipants was needed (n  = 35 per group).
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Assessed for eligibility (n=90)
Excluded (n=18)
Not meeting inclusion criteria (n=10)
Declined to participate (n=8)
Analysed (n=36)
Lost to follow-up (n=20):
abando nme nt (n=12);
did not attend  (n= 6);
declined to par ticipate (n=  2).
Allocated to SMMRG (n=36)
Received allocated interventi on (n= 36)
Lost to follow-up (n=22)
abandonme nt (n=15);
did not attend (n= 6);
declined to participate (n= 1).
Allocated to SMG (n=36)





























Baseline characteristics of the participants.
SMMRG (n = 36) SMG (n = 36)
Age – years; X (SD) 38.1 (7.0) 38.7 (6.8)
Gender
Female – n (%) 7 (19) 6 (17)
Male – n (%) 29 (81) 30 (83)
BMI – kg/m2; X (SD) 26.5 (3.0) 26.7 (3.8)
SBST – n (%)
Low risk 18 (50) 21 (58)
Medium risk 13 (36) 11 (31)












ig. 3. Study flowchart.
tatistical  analysis
The analyses were conducted according to intent-to-treat
rinciples using STATA version 14.0. The variables collected
t baseline were described by group. Means (standard devi-
tions) were calculated for continuous outcomes; absolute
nd relative frequencies were calculated for categorical out-
omes. The normality assumptions were confirmed by the
olmogorov–Smirnov test.
Missing data were imputed using multiple imputation,
ssuming a missing at random (MAR) pattern. Variables asso-
iated with missing data and outcomes were included in the
odel. The number of imputed datasets was 10 to reach a
raction of missing information less than 5% [35].
The effectiveness was analyzed using linear mixed model,
ncluding a between-groups differences at each time-point
nd an overall effect difference. A within time-points analysis
as also performed using linear mixed model to assess differ-
nces in the outcomes between post intervention vs baseline
nd follow-up vs baseline, in both groups. The STartBack
core at baseline was included as covariate to adjust the effects
o the prognosis of CNLBP.esults
Ninety individuals were assessed for eligibility, but eigh-
een were excluded (ten did not meet the inclusion criteria and
N
s
 : mean; SD: standard deviation. BMI: Body Mass Index. SBST: STart-
ack Screening Tool.
ight refused to participate). The remaining seventy-two were
ncluded and randomized. One participant in the SMMRG did
ot attend the post intervention assessment. All participants
ompleted the interventions as originally assigned (Fig. 3).
Of the 72 participants, 92% (n  = 66) attended all sessions,
% of the participants (n  = 5) attended five sessions, and 1
articipant attended three sessions. Of the six participants
ho were not completely adherent to the treatment protocol,
ve were in the SMG and one in the SMMRG. No adverse
ffects were reported.
The participant’s characteristics are presented in Table 1.
o relevant differences were found at baseline.
The results on the primary outcomes and quality of life are
hown in Table 2. No between-group differences were found
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Table 2
Results on the outcomes measured at baseline, post intervention, and follow-up (primary outcomes and quality of life).
SMMRG SMG Mixed model effects
Mean (SE) Mean (SE) Between-groupsa B (CI 95%) P-value Within time-pointsb B (CI 95%) P-value
Pain (cm)
Baseline 3.0 (0.4) 3.0 (0.3) − − − −
Post intervention 1.9 (0.3) 1.7 (0.3) 0.1 (−1.0; 1.3) 0.8 −1.2 (−2.0; −0.4) 0.003
Follow-up 2.9 (0.6) 3.2 (0.5) −0.3 (−1.8; 1.2) 0.7 0.2 (−0.9; 1.2) 0.7
Overall effect n.a n.a −0.1 (−0.9; 0.8) 0.9 n.a −
Disability (score)
Baseline 20.3 (2.0) 24.9 (1.8) − − − −
Post intervention 16.5 (2.2) 16.67 (1.5) 0.8 (−6.2; 7.7) 0.8 −8.2 (−12.0; −4.5) <0.001
Follow-up 17.4 (2.9) 21.3 (2.7) 4.4 (−0.9; 9.7) 0.1 −3.6 (−8.9; 1.7) 0.2
Overall effect n.a n.a −5.0 (−9.9; −0.1) 0.04 n.a
Quality of life (utility)
Baseline 0.64 (0.02) 0.60 (0.03)
Post intervention 0.69 (0.02) 0.68 (0.02) −0.04 (−0.11; 0.03) 0.3 0.08 (0.03; 0.13) 0.002
Follow-up 0.67 (0.04) 0.65 (0.03) −0.02 (−0.11; 0.07) 0.6 0.04 (−0.02; 1.04) 0.2
Overall effect n.a n.a 0.04 (−0.02; 0.11) 0.1 n.a −
SMMRG: Spinal manipulation combined with myofascial release; SMG: Spinal manipulation alone. SE: standard error. CI 95%: confidence interval of 95%;




























































Mean difference in the outcome between groups.
b Mean difference in the outcome over time, compared with baseline. Bec
ithin time-point analysis.
or pain and quality of life post intervention or at follow-up.
evertheless, for disability, we found a significant overall
ffect difference between groups. Pain, disability, and qual-
ty of life improved significantly post intervention in both
roups, but returned to baseline values at follow-up.
Data for the secondary outcomes are presented in Table 3.
o significant differences were found between-groups. The
ithin time-points analyses showed that only the dynamic
alance improved significantly in both groups at post inter-
ention vs baseline.
iscussion
The aim was to investigate the effectiveness of spinal
anipulation plus myofascial release compared with spinal
anipulation alone in individuals with CNLBP. We demon-
trated that spinal manipulation plus myofascial release was
ot more effective compared to spinal manipulation alone.
oreover, we found that although both interventions some-
hat improved pain and disability post-intervention, the
ffects were small and cannot be considered clinically rel-
vant, except for quality of life.
Our findings demonstrated that the addition of myofascial
elease did not provide better effects compared to a stand-
lone intervention. The only significant difference was the
verall effect on disability, in which the SMMRG had a sig-
ificant improvement of −5 points compared to the SMG.
owever, this difference was not clinically important (i.e. minimum difference in the score of an outcome, from
he patient perspective), as we found a mean difference less
han 20 points [36]. This may be explained by the relatively
ow severity at baseline. Contrary to our findings, a previous
o
u
re were no differences between the groups, we combined the groups in the
tudy [37] demonstrated that myofascial release plus segmen-
al exercises were more effective compared to a myofascial
elease-sham intervention on the improvement of pain and
isability. The discrepancy might be explained by the num-
er of sessions, as the authors adopted twenty-four while we
dopted six. Also, the effect found by Ajimsha et  al.  [37]
ay be due to the segmental exercises and not to myofascial
elease.
Another aspect that might explain our findings is the
yofascial release protocol. Previous studies are heteroge-
eous regarding duration, frequency and intensity of the
echniques [19,20,37]. Notwithstanding, Arguisuelas et  al.
19] showed that myofascial release alone, compared to a
ham-group, was more effective to improve pain and dis-
bility at 3-month follow-up in individuals with CNLBP.
hey applied a longitudinal sliding technique in more sites
including the iliopsoas muscle), and sessions of 40 minutes
exclusively for myofascial release). The protocol used by
jimsha et  al.  [37] also lasted 40 minutes and was performed
n several sites, including the thoraco-lumbar region, while in
ur study it lasted 20 minutes. It is possible to assume that our
osage and number of selected muscles may not have been
nough to provide effects on pain and disability. The spinal
anipulation effects include release of adhesions, improve-
ent in vertebral mobility, distension of hypertonic muscles,
nd stimulation of mechanoreceptors, which may influence
he proprioceptive response, resulting in increased mobility
nd decreased pain [10,11]. Thus, we speculate that such
ffects occurred in both groups, and the additional effects of
yofascial release was small [19].
Despite the positive, post intervention effects, our findings
n the primary outcomes were not maintained at follow-
















Results on the secondary outcomes measured at baseline, and post-intervention.
SMMRG SMG Mixed model effects
Mean (SE) Mean (SE) Between-groupsa B (CI 95%) P-value Within time-pointsb B (CI 95%) P-value
AlgS1 (kgf)
Baseline 6.94 (0.45) 6.86 (0.42) − − −
Post intervention 7.81 (0.50) 6.98 (0.37) 0.75 (−0.09; 1.60) 0.08 0.11 (−0.48; 0.70) 0.7
Overall effect n.a n.a 0.11 (−1.06; 1.28) 0.8 n.a
AlgL5 (kgf)
Baseline 7.13 (0.44) 6.69 (0.33) − −
Post intervention 7.47 (0.47) 6.80 (0.34) 0.28 (−0.60; 1.17) 0.5 0.10 (−0.52; 0.73) 0.7
Overall effect n.a n.a 0.47 (−0.59; 1.53) 0.4 n.a
AlgRL5 (kgf)
Baseline 8.91 (0.47) 8.42 (0.49) − −
Post intervention 9.36 (0.53) 8.87 (0.51) −0.02 (−1.03; 0.98) 0.9 0.47 (−0.24; 1.18) 0.2
Overall effect n.a n.a 0.51 (-0.85; 1.87) 0.5
AlgLL5 (kgf)
Baseline 8.77 (0.53) 8.24 (0.46) − −
Post intervention 9.28 (0.65) 9.06 (0.48) −0.34 (−1.56; 0.88) 0.6 0.83 (−0.03; 1.68) 0.06
Overall effect n.a n.a 0.58 (−0.86; 2.02) 0.4 n.a
AlgL4 (kgf)
Baseline 6.86 (0.39) 6.84 (0.32) − −
Post intervention 7.73 (0.50) 6.77 (0.34) 0.95 (0.17; 1.73) 0.02 −0.07 (−0.62; 0.47) 0.8
Overall effect n.a n.a 0.03 (−1.03; 1.09) 0.9 n.a
AlgRL4 (kgf)
Baseline 8.80 (0.48) 8.38 (0.44) − −
Post intervention 9.44 (0.52) 8.85 (0.50) 0.17 (−0.79; 1.23) 0.7 0.47 (−0.19; 1.14) 0.2
Overall effect n.a n.a 0.43 (−0.89; 1.75) 0.5 n.a
AlgLL4 (kgf)
Baseline 8.60 (0.55) 8.35 (0.42) − −
Post intervention 10.22 (0.76) 8.73 (0.42) 1.24 (0.21; 2.69) 0.09 0.39 (−0.63; 1.41) 0.5
Overall effect n.a n.a 0.28 (−1.21;1.80) 0.7 n.a
YBTant (%)
Baseline 55.8 (1.4) 56.1 (1.4) − −
Post intervention 59.3 (1.1) 58.7 (1.4) 0.9 (−1.1;3.0) 0.4 2.6 (1.2; 4.0) <0.001
Overall effect n.a n.a −0.4 (−3.7; 3.0) 0.8 n.a
YBTpl (%)
Baseline 73.2 (1.9) 73.8 (1.9) − −
Post intervention 77.8 (1.5) 82.6 (1.9) −4.2 (−8.6; 0.1) 0.06 8.8 (5.8; 11.9) <0.001
Overall effect n.a n.a −0.6 (−5.5; 4.2) 0.8 n.a
YBTpm (%)
Baseline 77.9 (1.7) 78.7 (1.7) – –
Post intervention 83.4 (14.5) 86.3 (1.5) −2.2 (-5.6; 1.2) 0.2 7.6 (5.2; 10.0) <0.001
Overall effect −0.8 (−5.0; 3.3) 0.7 n.a
SMMRG: spinal manipulation combined with myofascial release; SMG: spinal manipulation alone. SE: standard error. CI 95%: confidence interval of 95%; n.a: non-applicable. Overall effect: mean difference
between groups over time.
AlgS1: Algometer S1. AlgL5: Algometer L5. AlgRL5: Algometer right paravertebral muscle L5. AlgLL5: Algometer left paravertebral muscle L5. AlgL4: Algometer L4. AlgRL4: Algometer right paravertebral
muscle L4. AlgLL4: Algometer left paravertebral muscle L4. YBTant: Y-balance test anterior. YBTpl: Y-balance test postero-lateral. YBTpm: Y-balance test postero-medial.
a Mean difference in the outcome between groups.
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or pain and 20 points for disability) [38,36]. This may be
xplained by a low severity of symptoms at baseline. We
id not investigate psychosocial factors, but they influence
he perception of pain and aggravate the biological compo-
ents along with disability [39]. Therefore, it is suggested
hat therapists should include interventions that target on psy-
hosocial factors in a multimodal manual therapy approach
or patients with CNLBP.
Quality of life was not different between-groups, how-
ver, it improved significantly at the post intervention in both
nterventions, but returned to baseline values in the follow-
p. The post intervention difference was clinically important,
s a previous study demonstrated that effects higher than 0.03
oints were deemed to be sensitive to the intervention [40].
e found effects ranging from 0.03 to 0.13 points (95%CI),
emonstrating that participants were benefited by both inter-
entions. Similarly, spinal manipulation improved quality of
ife in the short-term (4 months), but not in the long-term
10 months) as compared to a sham-group, in individuals
ith CNLBP [10]. Our results differ from those of Castro-
ánchez et  al.  [20], who found no differences in quality of
ife when comparing spinal manipulation vs functional tech-
ique. The authors proposed three sessions of manipulation,
hereas we adopted six, which may explain the difference.
here are few studies investigating quality of life in manual
herapy interventions, hence we were limited in comparing
ur results to the literature. Based on recent reviews [1,17], it
as not possible to determine the evidence of spinal manip-
lation on quality of life in people with CNLBP. We assume
hat the improvement in pain and disability had a positive
nfluence, as pain severity and disability in individuals with
NLBP might negatively affect quality of life [41].
Pain pressure-threshold was not different between-groups,
xcept for the pressure at L4 (AlgL4). This finding indicates
 hypoalgesic effect and corroborates the central modula-
ion of pain when manipulation is applied [4,42]. Spinal
anipulation decreases excitability to mechanical, tactile,
nd non-nociceptive stimuli of neurons located in the dorsal
orn of the spinal cord by stretching joint capsules, liga-
ents, and muscles near the joints [3,43]. A previous study
13] demonstrated that spinal manipulation increased pain
ressure-threshold and substance P levels (neurotransmit-
er that mediates inflammatory processes), indicating that
ome hypoalgesic effects may be attributed to substance
. However, the difference was not clinically important
i.e. improvements higher than 15%) [42], which might be
xplained by the low sensitivity to pressure at the baseline.
Likewise, balance presented no between-groups differ-
nces, but we found significant post intervention increases in
he directions, on both groups. The maintenance of balance
s due to sensory information, central processing, and neuro-
uscular activity [5,11]. Individuals with CNLBP use varied
ostural control strategies [6], and postural instability can be
xplained by a compromised proprioception [6]. There is evi-
ence that spinal manipulation modifies paravertebral muscle
ctivation patterns by stimulating proprioceptors and, thus,
R
y 107 (2020) 71–80
ositively influencing postural control [11,43]. Hence, we
ttribute our findings to the decrease in pain and lumbopelvic
obility generated by both interventions, but comparisons
ere limited as we did not find studies on spinal manipulation
hat assessed dynamic balance.
Clinical guidelines have suggested combining exercises
ith manual therapy [44,45]. We suggest that future studies
hould investigate the effectiveness of adding exercise fol-
owing a short-term manual therapy intervention, to provide
reater retention effects.
Some limitations should be acknowledged. First, the ther-
pist performing the interventions was not blind. Secondly,
any participants reported doing intense exercise, owing to a
ositive perception of improvement during the interventions,
hich may have influenced the outcomes due to the presence
f delayed onset muscle pain. Lastly, even though an appro-
riate sample size calculation was performed, caution should
e exerted as any studies with human participants might be
imited to detect large effects.
onclusion
We demonstrated that the addition of myofascial release
o a spinal manipulation intervention was not effective as
ompared to spinal manipulation alone on the pain intensity
nd disability in individuals with CNLBP.
Key  messages
• Myofascial release did not provide additional benefits
to a spinal manipulation intervention;
• A short-term manual therapy intervention improves
pain and disability, but without retention effects after
three-months follow-up.
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